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DETAILED ACTION 

1 . Applicant's arguments regarding 35 (JSC 103 (a) rejection as being unpatentable 
over Khayrallah et al. (US 6,320,919) in view of Yagyu (US 6,591,390) are persuasive. 
Therefore, the finality of the last office action is withdrawn. 

Response to Arguments 

2. Applicant's arguments with respect to claims 60-84 have been considered but are 
moot in view of the new ground(s) of rejection. 

Claim Rejections - 35 USC §112 

3. The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

4. Claims 60-72 and 79-84 are rejected under 35 U.S.C. 112, first paragraph, as 
failing to comply with the written description requirement. The claim(s) contains subject 
matter which was not described in the specification in such a way as to reasonably 
convey to one skilled in the relevant art that the inventor(s), at the time the application 
was filed, had possession of the claimed invention. 

5. Independent claims 60 and 79 have a limitation "decoding the code vector, 
wherein the decoding includes deriving a constellation of received signal values 
corresponding to the code vector". This limitation (deriving a constellation of received 
signal values corresponding to the code vector) is not part of the original disclosure 
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(including the originally filed claims) of the current Application # 1 0/81 5,335 nor is part 
of the parent Application # 09/572,122 to which it is claiming priority. The specification 
of either of the applications has no support for the above limitation. Therefore, this 
raises an issue of new matter. 

Claim Rejections - 35 USC § 103 

6. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

7. Claims 60-66, 68 and 79-83 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Calderbank et al. (US 2007/0177697) in view of Molnar (US 
6,567,481). 

Regarding claims 60 and 79: 

Calderbank discloses a method and system for decoding a received signal: 
receiving a signal (receiving signal r in paragraph 0018) containing a code vector 

(a code vector is defined with received signal, and paragraph 0020 shows a modified 

received code vector); 

decoding the code vector (paragraph 0010), wherein the decoding includes 

deriving a constellation (paragraph 0020) of received signal values corresponding to the 

code vector. 
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Calderbank discloses all of the subject matter as described above and further 
discloses soft decisions are made about the signals (abstract; paragraph 0032) i.e. a 
reliability of the received signal is measured, however to clearly show this limitation in 
the rejection another reference is brought in. 

Molnar in the same field of endeavor discloses a system and method for iterative 
maximum a posteriori MAP detection in receiver where generating a reliability factor 
based upon at least one of the received signal values (soft detection of symbol for the 
bit probability, see column 4, lines 35-42; column 9, lines 48-67, is same as measuring 
the reliability), wherein the reliability factor is a measure of reliability of the decoding. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of invention to use teachings of Molnar to generate a reliability factor to measure 
reliability of signal detection in the Calderbank system to make an improved equalizer 
system in the detector to advantageously calculate bit probability on previous estimates 
for better reception and repeat the estimation until a convergence within a 
predetermined range that provide better performance with less complexity. 

Regarding claim 61: 

Calderbank discloses all of the subject matter as described above except for 
specifically teaching controlling an equalizer in accordance with the reliability factor. 

Molnar in the same field of endeavor discloses a system and method for 
iterative maximum a posteriori MAP detection in receiver where controlling an equalizer 
in accordance with the reliability factor (abstract, new estimates are calculated using the 
previous ones is checking the reliability). 
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Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of invention to use teachings of Molnar to generate a reliability factor to measure 
reliability of signal detection in the Calderbank system to make an improved equalizer 
system in the detector to advantageously calculate bit probability on previous estimates 
for better reception and repeat the estimation to check the performance of the system 
related to the in coming signal whether the system is performing the required operation 
to get back the information reliably, by using a code vector at the receiver to use the 
same decoding technique as use at the transmitter to encode the signal. 

Regarding claims 62 and 80: 

Calderbank discloses all of the subject matter as described above except for 
specifically teaching one of the values of the signal is largest . 

Molnar in the same field of endeavor discloses a system and method for iterative 
maximum a posteriori MAP detection in receiver where one of the values of the signal is 
largest (column 9, lines 22-41). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of invention to use teachings of Molnar to generate a reliability factor to measure 
reliability of signal detection in the Calderbank system to make an improved equalizer 
system in the detector to advantageously calculate bit probability on previous estimates 
for better reception and repeat the estimation to check the performance of the system 
related to the in coming signal whether the system is performing the required operation 
to get back the information reliably, by using a code vector at the receiver to use the 
same decoding technique as use at the transmitter to encode the signal. 
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Regarding claims 63 and 81: 

Calderbank discloses all of the subject matter as described above except for 
specifically teaching the reliability is generated from the difference between two of 
received signal values. 

Molnar in the same field of endeavor discloses a system and method for iterative 
maximum a posteriori MAP detection in receiver where reliability is generated from the 
difference between two of received signal values, (column 7, lines 30-38; column 8, 
lines 50-58). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of invention to use teachings of Molnar to generate a reliability factor to measure 
reliability of signal detection in the Calderbank system to make an improved equalizer 
system in the detector to advantageously calculate bit probability on previous estimates 
for better reception and repeat the estimation to check the performance of the system 
related to the in coming signal whether the system is performing the required operation 
to get back the information reliably, by using a code vector at the receiver to use the 
same decoding technique as use at the transmitter to encode the signal. 

Regarding claims 64 and 82: 

Calderbank discloses all of the subject matter as described above except for 
specifically teaching the reliability is generated from the difference between largest and 
next to largest of received signal values. 

Molnar in the same field of endeavor discloses a system and method for iterative 
maximum a posteriori MAP detection in receiver where reliability is generated from the 
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difference between two of received signal values (column 7, lines 30-38; column 8, lines 
50-58). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of invention to use teachings of Molnar to generate a reliability factor in the 
Calderbank system based on difference between largest and next to largest of received 
signal values to make an improved equalizer system for better reception and repeat the 
estimation to check the performance of the system related to the in coming signal 
whether the system is performing the required operation to get back the information 
reliably, by using a code vector at the receiver to use the same decoding technique as 
use at the transmitter to encode the signal. 

Regarding claim 65: 

Calderbank discloses all of the subject matter as described above except for 
specifically teaching controlling equalizer in accordance with reliability factor. 

Molnar in the same field of endeavor discloses a system and method for iterative 
maximum a posteriori MAP detection in receiver where controlling equalizer in 
accordance with reliability factor (abstract, new estimates are calculated using the 
previous ones is checking the reliability). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of invention to use teachings of Molnar to generate a reliability factor in the 
Calderbank system based on difference between largest and next to largest of received 
signal values to make an improved equalizer system for better reception and repeat the 
estimation to check the performance of the system related to the in coming signal 



Application/Control Number: 10/815,335 Page 8 

Art Unit: 2611 

whether the system is performing the required operation to get back the information 
reliably, by using a code vector at the receiver to use the same decoding technique as 
use at the transmitter to encode the signal. 
Regarding claims 66 and 83: 

Calderbank discloses all of the subject matter as described above except for 
specifically teaching generating reliability based on a comparison of the one received 
signal value to a threshold. 

Molnar in the same field of endeavor discloses a system and method for iterative 
maximum a posteriori MAP detection in receiver where generating reliability based on a 
comparison of the one received signal value to a threshold (column 3, lines 35-41; 
clearly stated in claim 4). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of invention to use teachings of Molnar to generate a reliability factor in the 
Calderbank system based on difference between largest and next to largest of received 
signal values to make an improved equalizer system for better reception and repeat the 
estimation to check the performance of the system related to the in coming signal 
whether the system is performing the required operation to get back the information 
reliably, by using a code vector at the receiver to use the same decoding technique as 
use at the transmitter to encode the signal. 

Regarding claim 68: 
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Calderbank discloses all of the subject matter as described above except for 
specifically teaching that the received signal symbol is adjusted according to the error or 
reliable signal until it converges to a predetermined threshold. 

Molnar discloses a similar method and receiver for data detection where the 
received signal symbol is adjusted according to the error or reliable signal until it 
converges to a predetermined threshold (column 3, lines 28-41) i.e. the received signal 
is compared to a threshold, but does not explicitly disclose that the reliable signal is 
generated if the received signal value is greater than the threshold. However, this is just 
a variation of comparison between the received signal value and the threshold to 
generate the reliable signal, as threshold is greater than or less than or equal to the 
received signal value. 

Therefore, it would have been obvious to one having ordinary skill in the art at 
the time the invention was made to generate a reliable signal/factor if the compared 
received signal value is greater than the threshold to generate the reliable signal/factor 
if the received signal value is greater than threshold to make sure the noise or 
interference level is under a limit. 

8. Claims 67, 69-72 and 84 are rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over Calderbank et al. (US 2007/0177697) in view of Molnar (US 
6,567,481) as applied to claims 60 and 79 above, and further in view of Khayrallah et al. 
(US 6,320,919). 

Regarding claim 67: 
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Calderbank discloses all of the subject matter as described above except for 
specifically teaching that the received signal value is largest one of received signal 
values. 

Khayrallah in the same field of endeavor discloses a method and receiver for 
data detection where the received signal value is largest one of received signal values 
(column 13, lines 19-26). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of invention to generate a reliable signal/factor if the compared received signal 
value is greater than the threshold to generate the reliable signal/factor if the received 
signal value is greater than threshold to make sure the noise or interference level is 
under a limit to make an improved equalizer system for better reception. 

Regarding claim 69: 

Calderbank discloses all of the subject matter as described above except for 
specifically teaching the generated reliability signal/factor is dependent on the 
magnitude of one received signal value. 

Khayrallah in the same field of endeavor discloses a method and receiver for 
data detection where the generated reliability signal/factor is dependent on the 
magnitude of one received signal value (column 13, lines 1-26). 

Therefore, it would have been obvious to one having ordinary skill in the art at 
the time the invention was made to generate a reliable signal/factor if the compared 
received signal value is greater than the threshold to generate the reliable signal/factor 
if the received signal value is greater than threshold to make sure the noise or 
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interference level is under a limit to make an improved equalizer system for better 
reception. 

Regarding claim 70: 

Calderbank discloses all of the subject matter as described above except for 
specifically teaching that the received signal values are provided to correlation estimator 
for estimating interference. 

Khayrallah in the same field of endeavor discloses a method and receiver for 
data detection where the generated reliability signal/factor is dependent on the 
magnitude of one received signal value (column 7, lines 38-50). 

Therefore, it would have been obvious to one having ordinary skill in the art at 
the time the invention was made to generate a reliable signal/factor if the compared 
received signal value is greater than the threshold to generate the reliable signal/factor 
if the received signal value is greater than threshold to make sure the noise or 
interference level is under a limit to make an improved equalizer system for better 
reception. 

Regarding claims 71 and 84: 

Calderbank discloses all of the subject matter as described above except for 
specifically teaching that the reliable or error signal/factor is generated based on the 
difference between square of received signal value. 

Khayrallah in the same field of endeavor discloses a method and receiver for 
data detection where the reliable or error signal/factor is generated based on the 
difference between square of received signal values (column 11, lines 1-12). 
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Therefore, it would have been obvious to one having ordinary skill in the art at 
the time the invention was made to generate a reliable signal/factor if the compared 
received signal value is greater than the threshold to generate the reliable signal/factor 
if the received signal value is greater than threshold to make sure the noise or 
interference level is under a limit to make an improved equalizer system for better 
reception. 

Regarding claim 72: 

Calderbank discloses all of the subject matter as described above except for 
specifically teaching the reliability factor is generated is based on the difference 
between square of largest and next to largest values of received signal. 

Khayrallah in the same field of endeavor discloses a method and receiver for 
data detection where the reliable factor is generated is based on the difference between 
square of largest and next to largest values of received signal (column 1 3, lines 1 -26). 

Therefore, it would have been obvious to one having ordinary skill in the art at 
the time the invention was made to generate a reliable signal/factor based on different 
parameters such as coefficients of tap values and signal to noise ratio including the 
square of largest value and based on the difference between square of largest and next 
to largest value in the received signal to generate the reliable signal/factor if the 
received signal value is greater than threshold to make sure the noise or interference 
level is under a limit to make an improved equalizer system for better reception. 
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9. Claims 73-77 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Calderbank et al. (US 2007/01 77697) in view of Molnar (US 6,567,481 ) further in view 
of Popovic (US 6,804,307). 
Regarding claim 73: 

Calderbank discloses a method and system for decoding a received signal: 

receiving a signal (receiving signal r in paragraph 0018) containing a code vector 
(a code vector is defined with received signal, and paragraph 0020 shows a modified 
received code vector). 

Calderbank discloses all of the subject matter as described above, and further 
discloses soft decisions are made about the signals (abstract; paragraph 0032) i.e. a 
reliability of the received signal is measured, however to clearly show this limitation in 
the rejection another reference is brought in, except that, decoding the code vector 
wherein the decoding includes correlating the received code vector with a plurality of 
reference code vectors so as to produce a plurality of values, and wherein the values 
correspond to and amount of correlation between the received code vector and the 
reference code vectors. 

Molnar in the same field of endeavor discloses a system and method for iterative 
maximum a posteriori MAP detection in receiver where generating a reliability factor 
based upon at least one of the received signal values (soft detection of symbol for the 
bit probability, see column 4, lines 35-42; column 9, lines 48-67, is same as measuring 
the reliability), wherein the reliability factor is a measure of reliability of the decoding. 
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Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of invention to use teachings of Molnar to generate a reliability factor to measure 
reliability of signal detection in the Calderbank system to make an improved equalizer 
system in the detector to advantageously calculate bit probability on previous estimates 
for better reception and repeat the estimation until a convergence within a 
predetermined range that provide better performance with less complexity. 

Popovic in the same field of endeavor discloses a method and receiver for data 
detection where the decoding the code vector (column 3, lines 20-28) wherein the 
decoding includes correlating (column 4, lines 16-36) the received code vector with a 
plurality of reference code vectors so as to produce a plurality of values, and wherein 
the values correspond to and amount of correlation between the received code vector 
and the reference code vectors (column 6, lines 58-67). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of invention to use teachings of Popovic to generate a reliability factor to measure 
reliability of signal detection in the Calderbank system to make an improved system in 
the detector to calculate bit probability or reliability on previous estimates for better 
reception and repeat the estimation until a convergence within a predetermined range 
that provide better performance with less complexity also make the system range linear. 

Regarding claim 74: 

Calderbank discloses all of the subject matter as described above except for 
specifically teaching one of the values of the signal is largest . 



Application/Control Number: 10/815,335 Page 15 

Art Unit: 2611 

Molnar in the same field of endeavor discloses a system and method for iterative 
maximum a posteriori MAP detection in receiver where one of the values of the signal is 
largest (column 9, lines 22-41). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of invention to use teachings of Molnar to generate a reliability factor to measure 
reliability of signal detection in the Calderbank system to make an improved equalizer 
system in the detector to advantageously calculate bit probability on previous estimates 
for better reception and repeat the estimation to check the performance of the system 
related to the in coming signal whether the system is performing the required operation 
to get back the information reliably, by using a code vector at the receiver to use the 
same decoding technique as use at the transmitter to encode the signal. 

Regarding claim 75: 

Calderbank discloses all of the subject matter as described above except for 
specifically teaching the reliability is generated from the difference between two of 
received signal values. 

Molnar in the same field of endeavor discloses a system and method for iterative 
maximum a posteriori MAP detection in receiver where reliability is generated from the 
difference between two of received signal values, (column 7, lines 30-38; column 8, 
lines 50-58). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of invention to use teachings of Molnar to generate a reliability factor to measure 
reliability of signal detection in the Calderbank system to make an improved equalizer 
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system in the detector to advantageously calculate bit probability on previous estimates 
for better reception and repeat the estimation to check the performance of the system 
related to the in coming signal whether the system is performing the required operation 
to get back the information reliably, by using a code vector at the receiver to use the 
same decoding technique as use at the transmitter to encode the signal. 
Regarding claim 76: 

Calderbank discloses all of the subject matter as described above except for 
specifically teaching the reliability is generated from the difference between largest and 
next to largest of received signal values. 

Molnar in the same field of endeavor discloses a system and method for iterative 
maximum a posteriori MAP detection in receiver where reliability is generated from the 
difference between two of received signal values (column 7, lines 30-38; column 8, lines 
50-58). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of invention to use teachings of Molnar to generate a reliability factor in the 
Calderbank system based on difference between largest and next to largest of received 
signal values to make an improved equalizer system for better reception and repeat the 
estimation to check the performance of the system related to the in coming signal 
whether the system is performing the required operation to get back the information 
reliably, by using a code vector at the receiver to use the same decoding technique as 
use at the transmitter to encode the signal. 

Regarding claim 77: 
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Calderbank discloses all of the subject matter as described above except for 
specifically teaching generating reliability based on a comparison of the one received 
signal value to a threshold. 

Molnar in the same field of endeavor discloses a system and method for iterative 
maximum a posteriori MAP detection in receiver where generating reliability based on a 
comparison of the one received signal value to a threshold (column 3, lines 35-41; 
clearly stated in claim 4). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of invention to use teachings of Molnar to generate a reliability factor in the 
Calderbank system based on difference between largest and next to largest of received 
signal values to make an improved equalizer system for better reception and repeat the 
estimation to check the performance of the system related to the in coming signal 
whether the system is performing the required operation to get back the information 
reliably, by using a code vector at the receiver to use the same decoding technique as 
use at the transmitter to encode the signal. 

10. Claim 78 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Calderbank et al. (US 2007/01 77697) in view of Molnar (US 6,567,481 ) further in view 
of Popovic (US 6,804,307) as applied to claim 73 above, and further in view of 
Khayrallah et al. (US 6,320,919). 
Regarding claim 78: 
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Calderbank discloses all of the subject matter as described above except for 
specifically teaching that the reliable or error signal/factor is generated based on the 
difference between square of received signal value. 

Khayrallah in the same field of endeavor discloses a method and receiver for 
data detection where the reliable or error signal/factor is generated based on the 
difference between square of received signal values (column 11, lines 1-12). 

Therefore, it would have been obvious to one having ordinary skill in the art at 
the time the invention was made to generate a reliable signal/factor if the compared 
received signal value is greater than the threshold to generate the reliable signal/factor 
if the received signal value is greater than threshold to make sure the noise or 
interference level is under a limit to make an improved equalizer system for better 
reception. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to HIRDEPAL SINGH whose telephone number is 
(571)270-1688. The examiner can normally be reached on Mon-Fri (Alternate Friday 
Off)8:00AM-5:00PMEST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Shuwang Liu can be reached on 571-272-3036. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/H. SV 

Examiner, Art Unit 2611 
April 30, 2008 
/Shuwang Liu/ 

Supervisory Patent Examiner, Art Unit 261 1 



